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Abstracts activity of the acld determined from the emf or from the vapor pres-
sure and cy- is the concentration of the halide ion.
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The Thermodynamics of Propylene Hydrochlorination.
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20-6-37/79
The Thermodynamics of Propylene Hydrochlorination.

tained coincides well with the value calculated by means of the tables.
From table 3 we see mainly ghat reversibleness begins only at 120, at
100" and all the more at 70 reversibelness is low. (2 illustrations,

3 tables).

ASSOCIATION: Institute for Chemical Physios of the Academy of Science of the USSR.
(Institut Khimicheskoy fiziki Akademii nauk SSSR).
PRESENTED BY: V.N. KONDRAT'YEV, Member of the Acadeny

SUBMITTED: 6 November 1956
-AVAILABLE: Library of Congress
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L AU&HORS: Entelis, S, G., Petrakovlqlch, V. Ye., Korovina,G.V., 20-12k-4-46/63
Chirkov, N. N. g

TITLE: The Kinetios y the Fochtion of Aloohol and Alkyl Acid in the

Reaction of Propylene With a Water Solution of Sulphuric Acid.
(Kinetikn obrazoveniya spirta i «Xkilkisloty pri resktsii propilena s vodnoy sernoy kislotoy)
PERIODICALs Doklu;: Akademii Nauk SSSR, 1957, Vol. 14, Nr 4, pp. 848-B851
(USSR
ABSTRACTs A number of papers was devoted to the investigation of the
. absorption kinetics of olefines by sulphurio acid., The majaity
of the works, that of Rustamov excepted, have a common funda-
mental deficiencys they were performed under conditions in which
the absorption velocity is limited by diffusionproocesses. The
authors studied the absorption kinetics of propylene by 67%-
-sulphuric acid at 42-90°C and an initial pressure of~, 800 torr.
The comg;iontod acid-catalytic processes of propylene in sul-
phuric a¢id may de described roughly for the dissolution as

three reversible reactions: X
1. Pormation of alkyl acidt C,HZ—Pu-C,H,80,H.
36y, ST 4

_ Ks
I1. Direct Formation of alcohol: u-C H + H 0‘?':"_'\1-03}!70&
4

Cara 1/3
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The Kinetics of the Formation of A)oohol and Alkyl Acid in the  20-1lh-h-46/63
Reaction of Propylene With a Water Solution of Sulphuric Acid.

III. Saponification of the alkyl acid: u-03}17304u+320 '4.__..’ .
T=u-C,fL,0R + E,30,. In publicatiom/it has hitherto K¢

not been recorded whether the chief amount of aloohol is ob-
tained by I1I. or III. However, the fact of a parallel accumu-
lation of aloohol itself excludes reaction III. The experimen-
tal curves obtained are compared with the theoretical ones.
Two cases were assumed: 1. no saponifioation of the alkyl acid
ocours, 2. aloohol forms parallel to u-CzH7SO4H as well as by
saponification of the latter. From the desoribed short analysis
it may be concluded that the chief, if not the total,,amount of
aloohol does not result from saponification of u-C;HISO4H : but
develops: parallel with it during the C3Hg reaction in water.
There are 4 figures, 2 tables, and 8 references, 5 of which are
Slavic.

ASSOCIATION: Institute for Chemical Physics of the AS USSR (Institut
khimicheskoy fiziki Akademii nauk SSSR)

PRESERTED: January 19, 1957 by V. N. Kondrat'yev, Member, Academy of
Card 2/3
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AUTHORS s Vinnik, M. I. » Ryabova, R, s, » Chirkov, §. M.

TITLE: The Kinetics of the Acid-Catalytic Decarbonylation of Benzoyl Form-
ic Acid (Kinetika kislotng-kataliticheskogo dekarbonilirovaniya

PERIODICAL:  Doklady AN SS5R, 1957, Vol. 117, Nr 6, pp. 1017 - 1020 (Ussg)

ABSTRACTs The present paper investigates the determim tion of particles par-
tloipating in the elementary aot of the aeid Processes and cop-
pares the constant of 8peed with the goncentration of the rart ecles,
The reactions ¢ H.COCOOR—CO + C.H COOH were selected as modal,
The solutions of gegzoyl formic acig 2
tions of sulphuric acid do not absorb in the visible range of the
spectrum, On dissolution of 0611 COCOO0H in concentrated H.S0 (80 -
= 90 %) an absorption in the $1dible range of the spectrin éppears.
The absorption coefficient of benzoyl formio acid considerably in-
creases with increasing concentration of HZSO « In the present
work the speed of the decarbonylation of solugions ofCSH COCOOE in
3250 was determined from the speed of the decrease in tHe optical
densgty of the solution when = 400 o M. The optical density

) vas measured by the spectrometer (@ - 4)in quartz cuvettes, 4

Card 1/3 diagram illustrates a typrical kinetieg curve of the decarbonylation

——
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0714 the dependence
between 1g K and the aoidgty function g ois linears g K + 1,6H =
= const., At higher values of acidity g eviation from the linearf-
ty was observed, The temperature dependence of K for the solutiong
of 063 COCOOH in 98,80, 96,23 92489,77 and 85,46 % HZSO were de.
termlngd in a narrow range of temperature, These dat§ a%e in agree-
ment with the Arrheniug (Arrenius) 8quation., Benzoyl formic acid

is supposed to exist in different formg in the concentrated and
diluted solutions of sto « In diluted H, S0 it is supposed to
exist in a nonionizeq sta%e, but with increésing acidity of the
medium it {ig ionized. Thep the authors report on the determination
of the constant of alkalinity, There are 4 figures, 1 table, and

1 non-Slavig reference,

Card 2/3
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+ ASSOCIATION: Institute -0f Chemical Physics A$ USSR
(Institut khimioheskoy fiziki Akademii nauk SSSR)
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RESENTED: June 17, 1957, by V. K. Kondrat'yev, Academician
SUBMITTED: June 12, 1957

AVAILABLE: Library of Congress
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20-119-1-26/52
AUTHWS' Vinnik, M. I-, Hanelis, G. Bo, Epple, G. V., Chirkov, N. K.

TITLEs Kinetics of Isobutylene Polymerization in the Presence of
' Boron Fluoride Etherate (Rinetika polimerizatsii izobutilena
v prisutstvii efirate ftoristogo bora)

PERIODICAL:s  Doklady Akademii Nauk SSSR,1958,Vol.119,Nx 1,pp.98-100( USSR)

ABSTRACT: The present paper investigates the polymeriz tion o iC HB
in the presence of a complex compound of the diethyl etﬁer
with boron fluoride: (c,H.),0.BF,. The catalyst (c.B )zo.nr3

in the form of a thin agsgr%ed f:élm was applied to ihe
surface of little tubes of melted quartz for the purpose

of avoiding diffusion-conditioned disturbances. The reacton
container with an ingertion of 1it21e quartz tubes was eva-
cuated to a pressure of from 1077 - 10-> mm of mercury
column previous to the experiment. At first the necessary
pressure of ether vapor was produced in the reaction container
and then the boron fluoride was introduced. In every experi-

ment the pressures of etherate (Pgtherate) of boron fluoride

Card 1/3 . (P§F3), of ether in the gaseous phase ( ether)’ corresponding

APPROVED FOR RELEASE: 06/12/2000
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: 20-119-1-26/52

- =~ Kinetics of Isobutylene Polymerization in the Presence of Boron Fluoride

Etherate

1

to the equilibrium and the quantity of the‘ 'etherate(ithe rate)
condensed on the surface were determined. _‘he data used for
the determination of these values are given in brief. Special
attention was paid to the production of the pure reagents
which must not contain any traces of moisture. The reaction
velocity was expressed by the reduction of the isobutylene

i pressure referring to 1 mole of the adsorbed ethera® A dia-

é"n gram shows the kinetic curve and ite amamorphosis for the

' polymerization process of iC H in the presence of the
etherate (0235)2°‘BF3"If t 4 50% ana P is small

10438

(up to 100 - 1500 mm of mercury column), the kinetic equation
up to a 40 - 50 per cent transformati on can easily be eXx-
pressed by a secondary order equation. The constant of velo-
oity K, thus determined does not depend on the initial pres-
sure o} the iC,H.. The influence of ether on the catalytiec
activity of thd ?czns)zo.nr5 is similar to the influence of

water on the acidity of mineral acids (phosphoric acid, sul-
furic acid eto.). Such an intense influence of the ether -
Caxd 2/3 even at low concentrations - can only be explained by its

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"
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e 20-119-1-26/52
Kinetics of Isobutylene Polymerization in the Presence of Boron Fluoride
Etherate

basio properties. A diagram and a table illustrate the de-
pendence of the constant K, of the polymeriz tion velocity
on the preasure of boron fluoride in gaseous phase corre-
eponding to the equilibrium. The etherate of boron fimoride

is an effective catalyst for the polymerization of ic'He o
: Judging from the catalytic activity the etherate must4have
the properties of an intense acid. There are 3 figures, 1

-table, and 7 references, 3 of which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute for Chemiocal Physics AS USSR)

PRESENTED: August 7, 1957, by V. N. Kondrat'yev, Member, Academy of
Sciences, USSR -

SUBMITTED: August 1, 1957
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_AUTHORS: . Chirkov, N, M., Rustamov, Kh. R. 76-32-2-2/38
———
TITLE: The Alkylation of Benzene With Olefines (Alkilirovaniye

benzola olefinami)
IV. On the Reaction Process (IV. 0 mekhanizme reaktsii)

PERIODICAL: Zburnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 2, pp. 219-223
(Ussr)

ABSTRACT: Based on the experimental data obtained the authors give the
probable reaction process of the alkylation of benzene with
olefines. The first stage of the process is the absorption
of the reagsnts by the acid. In the absorption of propylene
by sulfuric acid (and by protonic acids at that) propylene
can exist in the following states: ¢ H6 (in phyeically

disgolved state), 03H7*(ae a carbon zon), 03H7HSO4 and

(03H7)2804. The possibility of their presence was stated by

the authors in the investigation of the absorption of

olefines by sulfuric acid and phosphoric acid (ref. 7). The

authors show that in the alkylation of benzene with olefines,
Card 1/4 €. g. propylene, in the presence of sulfuric acid the

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"
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The Alkylation of Benzene With Olefines. 76-32-2-2/38
IV. On the Reaction Process

: following garticles can be present in the solution:
+

CyHg, 65H7 ,.05373304,. (c357)2304, CoHes c6H7 . In the inter-
action of these particles the following two forms can develop:
Isopropylbenzene and di-isopropylbenzene, As regards the
catalyst it can, in principle, take part here in two foras:
in ion form or in the form of non-dissociated molecules. When
the concentration of sulfuric acid is increased by 1o0% its
thermodynamic activity increases 2,6 fold and the velocity

of reaction inoreases 80 fold. Such a great change of velocity
can only be explained by starting from the ion conceptions.
The several possible variants of the Process are given and

the authors show that the scheme: C6H7 + 03H7HSO4;

+
C6H7 + (03H7)ZSO4 best explains all experimental results ob-

served as well as-in particular the influence of the acid
concentration on the velocity constant of alkylation.
Acoording to this scheme the dependence of the velocity
constant on the function of the acid somewhat exceeds the
first power, which coincides with experimental data.- It is
assumed %that the reaction process in principle is of ion
Card 2/4 character. The most probable processes in the formation of

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"
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The Alkylation of Benzene With Olefines. 76-32-2-2/38
IV. On the Reaction Process

Card 3/4

mono- and dipropylbenzene are put down and it is shown that
for the formation of monoalkylbenzenes the reaction

+ + : :
C6H7 + CBH7HSO4 -3 03H7C635 + H}SO4 represents the limiting

stage, while for the formation of dialkylbenzene the reaction

C.H,* + thi
¢y + (0337)2804 -9(05117)2%114 + H;80, represents this

stage. The correctness of the suggested process of reaction
could be checked by the computation of the reaction velocity
from the number of collisions. For this the rezl activation
energy of the reaction as well as the conceniration of the
reacting component must be known. The actual activation
energy for the reaction of the elkylation of henzene with
propylene in the presence of sulfuric acid is, according to
the scheme given, equal to 21,4 kcal/mol. As regards the
computation of the concentration of reagents the ether con-
centration can be computed from the data on the absorption
of olefines by acids (ref. 7). The computations of the
concentration of the _carbon ion of benzene starting from the
velocity, showed 1o'smol/m1 which does not contradict to

the suggested process of reaction. There are 9 references,

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"
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The Alkylation of Benzene With Olefines. 76-32-2-2/38
IV. On the Reaction Process

S of which are Soviet.

ASSOCIATION:  Akademiya nauk SSSR,Institut khinicheskoy fiziki,loskva
(Institute for Chemical Physics,AS USSR, ltoscow)

CUEBLIITTED: March 7, 1950

1. Benzenes~-Synthesis 2. Ethylenes~-Chemical reactions
3. Ethylenes--Absorption 4. Propenes--Absorption

Card 4/4
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: 50¥/76-32-9-36/46
.~ AUTHORS: Entelis, S. G., Tsikulin, M. A., Volkov, L. V., Chirkov, H. K.

- ’/_-.\\T—/
TITLE: Methods and Apparatus of Physical-Chemical Research {(Metoady

tekhnika fiziko-khimicheskogo issledovaniya) The Determinaticn
of the Specific Surface Areas of Porous Bodies and Powders by
the Method of Gaseous Flow (Izmereniye udel'noy poverkhnosta
poristikh tel i poroshkov metodom istecheniya razrezhennogo

o gaza)

PERIODICAL: Zhurnil fizicheskoy khimii, 1958, Vol 32, Nr 9, pp 2187-2191
(Ussr

ABSTRACT ¢ The specific surface area of porous bodies can be measured
using a gaseous flow in the Knudsen pressure range, which ia
described in the papers of B. V. Deryagin and his co-workers
(Refs 1 and 2). The present paper describes an improved and
gpimpler apparatus (Figs 4 and 5). The formula given by
Deryagin was used in conversions in carrying out determinations-
Using this method the specific surface areas of the following
substances were determined (Tables 1 and 2): porous glass
(Shott Nr 4, Iena); porous glass (Shott Nr 3, Druzhnaya Gorke )i

Card 1/2 porous porcelain (svecha Chemberlena); birch charcoal; aluminum
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) S0V/76-32-9-36/46

- Wethods and Apparatus of Physical-Chemical Research. The Determination of the
" Specific Surface Areas of Porous Bodies and Powders by the Method of Gaseous
Flow

silicate; untreated kaolgn as well as kaolin which had been
heated previously to 800 ; porous quartzj burned chamotie:

NB powder; tetranitro penterythrite; hexagene; and tri-
nitrotoluene (TNT). There are 5 figures, 2 tables, and 4 ref-
erences, 3 of which are Soviet.

ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki, Moskva (48
USSR, Moscow Instifute of Chemical Physics)

SUBMITTED: December 27, 1957
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- AUTHORS : Korovina, G. V., Entelis, S.

TITLE :
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80Y/20-121-6-24/45

Gt, Chirkov, He M.

The Velocity of ihe Absorption of Ethylene.and Propylene by

Sulfurio Acid of Various Concentrations (Skorost' poglo-

shcheniya etilena i
kontsentratsiy)

PERIODICAL:
(USSR)

ABSTRACT :

pokledy Akademii nauk SSSR, 1958,

In the first part of this paper,
previous papers dealing with this subject.

propilena sernoy kislotoy raznykh

Vol 121, ¥r 6, pp 1038-1040

the authors discuss some
The real kinetics

of the absorption of propylene and ethylene by sulfuriec acid

were investigated at 70" by
which was described in one
(Ref 3). In the course of

of
the

mained constantly equal %o atmospheric pressure.

means of -a circulation apparatus

the authors! previous papers
experiment, gas pressure Ie-
The velocity

of the absorption was meagsured by determining the decrease

of the gas quantity in

the gas burette.

If only the initial

kinetic curve of the absorption (with respect to the gross
weight) is taken into consideration (in disregard of revers-
be used for the

card 1/3 ibility), the equation dA v/d

APPROVED FOR RELEASE: 06/12/2000
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S0V/20-121-6-24/45
The. Velocity of the Absorption of Ethylene and Propylene by Sulfuric Acid
of Various Concentrations
calculations. A v denotes the variation of the volume of the
gaseous phase reduced %o standard conditions, and P - the
pressure of the gas in the system. For k', the equation

k! = 22,4..103 kqvk is given. A table contains the data of the

experiments concerning the absorption of propylene and ethylene
by sulfuric acid of various concentrations. According to these
resul¥s, there is a linear relation between the logarithm

of the constant of the absorpiion velocity of the olefine

and the function of the acidity of the medium:

gk = - 1,1 Ho - 7,77 for ethylene and 1g k = -0,97 Hou 3,24

for propylene. In the process of alcohol formation and al-
kylation (which are the elements of the absorption of the
olefines by the acid) the limiting stage ig preceded by the
game process of olefine protonization. The proportionality
between the observed constant and the acidity shows that
the particle of the sulfuric acid is not contained in the
activated complex and that the formation of the alkyl acid
Card 2/3 belongs to the first order. Finally, an expression for the

APPROVED FOR RELEASE: 06/12/2000
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80V/20-121-6-24/45
The Veloclty of the Absorption of Ethylene and Propylene by Sulfuric Acid
of Various Concentrations

velocity of the alkylation reaction is given and explained.
There are 1 figure, 1 table, and 8 refercnces, 5 of which
are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics,AS USSR)

PRESENTED : April 24, 1958, by V. N. Kondrat'yev, Academician

SUBMITTED: April 22, 1958
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. 5(4), 5(3)

AUTHORS: Kudryavtseva, T. A.,% 50V/76-32-10-2/39

TITLE: The Kinetics of the Reaction of the Chlorine Exchange in Iso-
merie¢ B-Chlorocrotonic Acids I (Kinetika reaktsii cbmena
khlora v izomernykh B-khlorkrotonovykh kislotakh I)

PERIODICAL: %hurn§1 fizicheskoy khimii, 1958, Vol 32, Nr 10, pp 2236-2241
USSR

ABSTRACT: The exchange mechanism of a halogen atom bound to & carbon atom
(with a multiple bond) has not been investigated in detail as
yet. The problem of the influence of the configuration of une=
saturated compounds on the movability of the halides seems to
be especially interesting. The interaction of carbonyl groups
with the chlorine atom leads to a coupling of two single bonds
by way of a double bond, called 6~b~-coupling by A. N. Nesmeyanov
(Ref 3). Nesmeyanov assumed that for this coupling a parsllel
direction of the bonds to be coupled was essential. The
structural formula of the trans-B-chlorocrotonic acid and that
of the cis-isomers show that the bonds CO-C and C-Cl are
parallel in the first case, and that they are at an angle to

Card 1/3% each other in the isomer. From this it might be concluded that

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1

S0V/76-32-10-2/39
The Kinetics of the Reaction of the Chlorine Exohange in Isomeric B-Chloro-
crotonic Acids I ' B

the mobility of the chlorine atom in the trans-isomer has to
be greater than that of the cis-isomer. As this can only be
found out by the kinetic method, the latter was also employed
in this work. The measurements of the reaction kinetics were
carried out in water-alkaline solutions of definite concen-
trations and at different temperatures. From the kinetic
curves obtained it may be seen that the trans-isomer reacts
much more rapidly than the cig=-isomer. The values of the re-
action constants (trans-isomer 5,48.1010, and cis-isomer

5,48.109) show that the trans-f-chlorocrotonic acid reacts at
any temperature ten times more rapidly then the cis-isomer.

The values of the activation energy are the same for either of
the isomers (21,3+0,2 kcal/mol). The difference in the reaction
velocity is explained by the influence of electric steric
factors. After the present raper had been completed information
was received (Ref 6) on investigations of the chlorine exchange
with assumptions in contradiction to the data given here. Those
assumptions are counter-proved with reference to the value of
the activation energy that remains the same. There are 4
figures, 3 tables, and 6 references, 2 of which are Soviet.

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1

o S0V/76-32-10-2/39
The Kinetics of the Reaction of the Chlorine Exchange in Isomeric f-Chloro-
crotonic Acids I
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' 5(4) S0V/76-33-2-3/45

‘ AUTHORS: Kudryaviseva, T« Ay EEE{EEZl-Ei—EL“"
TITLE: Reaction Kinetics of Chlorine Exchange in Isomeric f-Chloro-

crotonic Acids (Kinetika reaktsii obmena khlora V izomernykh
p-khlorkrotonovykh kislotakh). II. Reaction of the Chlorine
Exchange With Lye in Alcohol Solutions (11. Reaktsiya ob-
mena khlora 80 ghcheloch'yu Vv gpirtovykh rastvorakh)

PERIODICAL: zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 2,
pp 255 - 261 (USSR)

ABSTRACT: In a previons paper jt was found (Ref 1) that the exchange
of the chlorine atom in cis and trans—p-chlorocrotonic
acids with the hydroxyl ion in aqueous medium occurs at

different rates, and that this is explainable not in ternms
of energy factors but in terms of steric factors. Analogous
observations were made by Jones and Vernon (Dzhons)(Ref 2).
These observations were tested in the work reported here
using 50%, 75%, and pure methanol and ethanol. In the pure
alcohols B-ethoxy and p-methoxy crotonic acids were ob-
tained, since the chlorine atom is replaced by the alkoxyl

Card 1/3 jon instead of by the hydroxyl ion. The experiment involved

Py
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Reaction Kinetics of Chlorine Exchange in Isomeric SOV/76-33-2-3/45
B--Chlorocrotonic Acids. II. Reaction of the Chlorine Exchange With Lye
in Alcohol Solutions '

adding aloohol to weighed portions of the crotonic acid
isomers in 8 therwzostat, warming, adding 20} sodium hydro-
xide, and then determining by the Volhard (Vol'gard) method
the chloride ion in samples removed at definite intervals.
The kinetic curves for the reaction in 75% ethanol (Fig 1)
show that the trans isomer reacts more quickly than the
cis isomer, and that the reaction is irreversible and bi-
molecular. The rate constants, calculated from the equation
for irreversible bimolecular reactions (Tables 1,2), allow
the activation energy to be determined; for the cis isomer
this was found to be 20.3 and for the trans isomer
20.8 kcal/mol. For the 50% ethanol an average value (for
both isomers) of 21.410.5 kcal/mol was found. In the 505
and 75% methanol only the cis isomer was investigated;
activation energies of 22.8 keal/mol and 21.5 keal/mol
were found. The difference in reaction rates was here also
attributed to steric factors, since a difference in the
Card 2/3 pre-exponents appears (especially in diluted alcohol solutions)
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Reéction Kinetics of Chlorine Exchange in Isomerie SOV/76-3}-2-3/45
f~Chlorocrotonic Acidn. II. Reaction of the Chlorine Exchange With Lye
4in Alcohol Solutions

while the activation energies for both isomers are almost
equal. A maximum difference of 12.5 times was observed
between the rates of reaction, although this decrcased to

a factor of 1.5 with an increase in the alcohol concentration.
There are % figures, 6 tables, and 3 references, 1 of which
is Soviet.

ASSOCTIATION; Akademiya nauk S55SR,Institut khimicheskoy fiziki, Koskva
(Academy of Sciences, USSR,Institute of Chemical Physic%
Moscow)

SUBNITTED: March 15, 1957
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5 (4) :

AUTHORS: Manelis, G. B., Vianik, M. I., SOV/76-33-5-11/33
. ' «Chizko¥ .M b, (Moscow) .

TITLE: The Acid Funotion of the System Diethyl Ether - BF3

(Funktsiya kislotnosti sistemy dietilovyy efir - BFB)

PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 5,
pp 1030-1034 (USSR

ABSTRACT: The nocid function was investigated over a wide concentration
range by using various indicators: 2,4-dinitroaniline, 2,4-
dichloro-S-nitroaniline, %5-Cl~2<nitroaniline; and o-nitro-
aniiine. The measurement was carried out by means of the
spectrophoiometer SF-4 at room temperature. The compound
(C255)2031‘3 was synthesized in a quartz cuvette. Table 1

- . c
shows the dependence of 1g

on the concentration of the
Chi

ether compound for the individual indicators (CB = concentration
of the non-ionized indicator, CBH+ = goncentration of the
Card 1/3 jonized indicator). The determination of the acid function
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'The Acid Function of the Systenm Diethyl Ether - BF3 SOV/76-33-5-11/33

was carried out assuming that the ether compound investigated
is a strong acid and that indiocators in strong acids have the
sane value of pKy (negative logarithm of the basicity

constent). Therefore, pKy = -4.4 was put for 2,4-dinitroeniline,
and pKB for the other indicators determined by the ususl

method., The possible inaccuracies of the determination are
discussed. Table 2 and a figure give the results of the
determination. The reasons for the deviation of the data
obtained from the results mentioned in reference 3 could not
be found. Starting from the equilibrium constant the equation
of the acid function for (czn ), 0BF, in (C, H.),0 is deduced:
572773 27572
“
B = lg-V;.‘(ﬁ - 1) +k, . (02115)20131‘3 surpasses the
phosphoric acid because of its acidity degree (B = -6.22 at
100°). The quantitative data of the polymerization rate of
isobutylene are in good agreement with it. There are 1 figure,
2 tables, and 7 references, 5 of which are Soviet and 1
card 2/3 Czechbslovakien.
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The Acid Function of the System Diethyl Ether - BF3 SOV/76-33-5-11/33

ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki HMoskva
(Academy of Sciences of the USSR, Institute of Chemical
Physiocs, Moscow)

SUBHMITTED: October 9, 1957
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* 5(4) SOV/76--23-6-37/44
AUTHORS: Kazanskiy, K. 8., Entelis, S. G., Chirkov, H, M.
\‘
TITLE: Solubility of Gaseous Isobutylens in Water (Rastvorimost’

gazoobraznogo izobutilena v vode)

PERIODICAL: Zhurral fizicheskoy khimii, 1959, Vol 33, Nx 6,
pp 1409-1413 (Ussng-

ABSTRACT; The solubility of isobutylene (I) in water (0 - 70°C) and

. aqueour NaCl-soluticns (0 tc - 5 C) at i atm pressure was

investigated. The quantiiy of dizsolved (I) was determined
by the pressure drop in an accurately measured gas volume
ags in the experimente (Ref 2). The vessel (Fig 1), in which
the measuremenis were made, had an oblong shape, ard was
placed, during the measurements, into a thermostat, where
the intermixture was effected by shaking. The Henry constant
was computed from the experimental results by an equation (3)
(Table ?), and it was ascertained tha% the hea% of solution
A Ha riges with a reduction of temperature. The experimental

results obtained - in contrast %o other publication references
Card 1/3 on the water solvbility of gases - cannot be desuribed by

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1

80V/76-33-6-37/44
8olubility of Gasmeous Isobutylene in Water

the classic equation acéordigg to Valentiner (Ref 6). In the
temperature interval 70 - 25°C¢, A Ks is constant and amounts

%0 4620 + 40 cal/mol; a further reduction of temperature
leads %o a rise of the heat of solubility (Fig 3). It is
agsumed that in the (I)-dissolution in water, two processes
go on in parallel - one can be regarded as a physical dis-
integration, the other as a formation of an (I)-hydrate -
so that the solubility as a function of temperature can be
expressed by the sum of two exponential quantities (Equa-
tion (6)). The determination of the Henry copstant for (I)
in NaCl-H,0 mixtures at 0°C (Table 2) and -5°¢ (Table 3)

shows that at -5°C the equation according to Sechenov can-
not be applied. There are 4 figures, 3 tables, and 10
references.

ASSOCIATION: Institut khimicheskoy fiziki
(Institute of Chemical Physica)
Card 2/3
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Solubility of Caseous Isobutylene in Water
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: ' ' 80V/76-33-9-17/37
Kinetics and Mechanism of Reactions in Conoentrated Strong Acid Media,

I, Kinetics of Dehydration of 0-Benzoyl Benzoic Acid in Concentrated Solutiong
of Sulphuric pcid

form B*. & specification is given of the values of the actual
Tate constants at 2590, g obtained by extrapolation (according
to the Arrhenius Law), further, the concentration of the three
forms of (I) at various sulphuric acid concentrations (Table 2),
as well as the dependence of the ionization constant on acidity
(Table 3). By spectrometric and kinetic methods the following
values were obtained:

+ 8yt a,  +
K, = iﬂ-@‘-— = 4.10%; Kya it P0Hp . 9
“BOH, °5* ®p 0t

Values were obtainegd for the true activation energy

Ew = 24.5 koal/hpl (characteristic of the energy balance of

the elementary aet of the isomerization of dehydrated (1)-ion
to anthraquinone),- the sun of the ionization heats
Y *+Q, = 6.5 keal/mol, and the value of the true preexponential

Card-2/3 fac?or A= 7.'!011 sec-1. There are 7 figures, 3 tables, and

_1"
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eferences, 1 of which is Soviet

ASSOCIATION: Aka s
. (Acgggl;g"e.oga;k. SSSR,Institus khimicheskoy fizikq
Phyaic ciences of the USSR, In &1 1 /HO-?RV&
Sy Moscow) » 1astitute of Chemicay
SUBMITTED: February 22, 1958
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5(4)
« AUTHORS

TITLE:

PERIODICALs

ABSTRACT:

Tsvetkova, V. I., Firsov, 4. P., S0V/20-124-1-39/69
QQEEEEZL-N. M.

The Determination of the True Constant of Rates in the
Decomposition of Aliphatic Alcohols (Opredeleniye istinnykh
konstant skorostey pri raspade alifaticheskikh spirtov)

?okla?y Akademii nauk SSSR, 1959, Vol 124, Nr 1, pp 139-141
USSR

In acid~catalytic transformations the basicity of the molecules
of the reagent and the reactivity of the protonized forms are
the most important faotors that influence the course taken by
reactions. Investigation of these factors is one of the main
problems in the theory of acid catalysis. Previous papers
dealing with this subjeot are dealt with in short. Works
hitherto carried out in connection with the reactivity of
alcohols have, according to the authors! opinion, the
disadvantage that reaction rates are compared at different
concentrations of the reacting particles. In order to avoid
this mistake, the authors chose solutions of HCl in waterless
alcohols as experimental objects. In these solutions only the
solutions of alecohol are, of course, protonized. In the case
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The Determination of the True Constant of Rates in the SOV/20-124-1—39/69
Decomposition of Aliphatic Alcohols

of sufficient dilution, the HCl-molecules are nearly totally
dissociated, and themfore the concentration of the ions of
alcoxonium (alkoksoniy) will in practice be equal to the
stoichiometric concentration of the acid. Under the conditicns
prevailing in this case, only alkyl-halides are formed by the
dehydration of the alcohols as end products. The reactions
‘occurring in the systems investigated can be described by the
scheme ROH + HC1l & ROH}C1 ™ & ROE} + €17, In diluted solutions

equilibrium is shifted to the right. It further holds that

k
ROH; a4 0,0 (slow), R" + CL"—RC1 (fast),

k
ROH; + €17 ——'291101 + HZO' The following aliphatic alcohols
> were used for'axperimental purposess ethyl-n-propyl-alcohol,

i-propyl-alcohcl, n-butyl-alcohol, i-butyl-alcohol, and

tertiarg butyl alecohol. The investigation was carried out at

65 - 95° and at various initial concentrations of the HC1
Card 2/4 (from 0.03 to 1.5N) by means of the usual ampoule method. A
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.The Determination of the True Constant of Rates in the SOV/20-124-1-39/69
.- Decomposition of}A}iphatic Alcohols

table by wey of example shows the results for n-butyl-alecohol.
Analogous. results were obtained also for. other alcohols
investigated in this connection. With the investigated
experimental conditions prevailing, the monomolecular

mechanism predominates. For various alcohols a diagram

shows the dependence of the constants found on the temperature
for the initial HC1 concentration ~0,03, The activation energies
of most of the alcohols investigated did not differ essentially
from one another. Only in the case of isobutyl-alcohol
activation energy is considerably lower. It mey be that in this
case the reaction develops_according to another and more
complicated mechanism, and the values found for the consgtants
perhaps do not correspond with the true values. The considerable
differences befween alcohol dehydration rates in aqueous acid
solutions are essentially determined by- their different

degree of protonization. There are 1 figure, 2 tables, and

13 references, 6 of which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki~Akademii nauk SSSR {Institute
Card 3/4 for Chemical Physics of the Academy of Sciences, USSR)
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. AUTHORS

TITLE:

PERIODICAL:

ABSTRACT:

Utyanskaya, E. Z., S%epanyant

5, A U.,  80V/20-124.5-36/62

Vinnik, M. I., Chirkov, ¥. M,
'.-_—-'—-\_

The Calculation of the Funati

on of Acidity and the Molecular

Composition of Hydrafluorie Acid From the Data of the Ruclear

Magnatic Resonance of F19 {Ra
meiekulyarnoge sostava plavik
ragnitnogo rezonansa F19)

Doklady Akademii nauk S85R, 1
{USSR)

Hammet#'s function of acidity

schet funktsil kislotmosti 1
ovoy kisloty pe dannym yadernogo

959s Vol 124, Fr 5, pp 1095-1098

is measured by means of the indi~

cator method and amounts to £, = -lg aH+(fB/fBH*)’ Here f,

and fBH’ denote the coefficie
ionized and not icnized formsa

activity in the given medium,
there are the following kinds

Fa

HF + Piu= HF; {(3); K, =a

nts of the activitiesg of the
of the indicator; aH+ -~ the protm

In the aqueovs solutions cf HF
of equilibrium: HF ===H* + P~ (2)

Pl (403 5y = oy fager” (5).
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The Calculation of the Function of Acidity and the SOV/20=124-5=38/62
Molecular Composition of Hydrofluoric Acid From the Data of the Ruclear

Magnetic Resonance of F19

Here X, = 6.89.107% gna K, = 2,695 denote the conmstants

of equilibrium, éxpressed in activities. From the dissociation
equation (4) of hydrofluoric acid there follows:

~lg 8g+ = »lg K. + 1g <8F“/aHF)° If the quantities K, Byps

and Dp~ are known; it is poasible to calculate the acidity
function ‘#., For the purpese of determining quantitative re-
sultg ¢oncerning the composition and the acidity of concen.
trated aqueous sciutions of HF the authors carried out 19
measurements of the chemiecsgl shifts of the resonance of P

in aquecus sclutions of kydrofluoric acid of different concen-
trations, For the chemisal ehifi to be observed and also for
a system congiating of gseveral interacting components expres-
sions are wriiten down, The chemical shift t¢ be obgerved ig

of the crder «f magnitude (5.95 to 6,05);10”4 for the
varicus concentrations of hydrofluoriec acid. In order, therefors
- Card 2/3 to be able ¢ determine the acidity function with an accuracy

CIA-RDP86-00513R000308820018-1"
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The Caloulation of the Punstion of Aoidity‘and the SOV/20-~124K»'5->38/62
Moleoular Composition of Hydrcfluoric Acid From the Data of the Nuclear

Magnetis Resonance of I"w

ASSOCIATION:

PRESENTED :
SUBMITTED:

Caxrd 3/3

of 40,05, It is “Zasessary io lmow the observable chemiral

shift with an ascurasy of 10.03.16"4, Measuremente wers sarried
out in a wagnetin field of »~~+3,300 ocersted. In the suurse of
these measurements a saw-%coth modulatisn of the magnetic main
field was used, The resulis obtained by measurements are shown
by & ftabie snd by = diagram. At consentratioms of up to 30 %
the variations of the chemisal shift are within the limits of
mgasuring ervoxrs, The results -obtained by celculating msleculax
compoaition aund the azidity functioa are showm by tables and
diagrams, There axe 4 figurss, 2 tables, and § references,

5 of which are Soviet,

Institut khimicheskey fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the Academy of Sciences, USSR)

Ozteber 29. 1958, by V. N. fondrat'yev. Asademicilan
October 22, 1958
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5(4) 50V/20n126-6~43/67
AUTHORS: Vinnik, M. I., Zarakhani, R. G., Medvetskaya, I. M.,
Chirkov, N, M.
\_’/ . B
TITLE:s The Role of Salt Formation in Acid-catalytic Processes. The

Kinetics of Cyclohexanone Oxime Hydrolysis (O roli soleobrazo-
vaniya v kislotno-kataliticheskikh protsessakh. Kinetika
gidroliza tsiklogeksanonoksima)

PERIODICAL: I()oklac)ly Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1300-1303
USSR

ABSTRACT: The hydrolysis of amides and oximes is accelerated by =acids
’ and bases. An anomalous dependence of the reaction rate upon

the acidity of the medium is observed in acid hydrolysis
(Refs 1-4). The value of the reaction constant increases with
increasing HCl-concentration up to a certain amount and then
decreases again., An investigation of the bimolecular reaction
between the "protonized" molioule of the reagent and water :
RCONH, + i RCONHy ; RCONH; + H,0g==> ¥ —r product
of hydrolysis shows that this reaction is not able to explain
the phenomena observed. The authors assume that the "protonized"

Card 1/2 form of the reagent is able to combine with the acid anion to a
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The Role of Salt Formation in Aciduca’ialytio Procossos, §0V/20-126~56~43/67
The Kinetios of Cyclohexanone Oxime Hydrolysis

non~dissociated salt. In order to prove the rightnees of this
assumption, the hydrolysis of cyclohexanone oxime was spectro-
photometrically investigated at A = 222 mu under the catalytic
effect of hydrochloric acid. A kinetic curve is derived (Fig 1)
under consideration of a monomolecular reaction of the hydro-~
lysis of the oxime and (in the case of a reverse process) of

the bimolecular oxime formation from cyclohexanone and hydro-
xylamine. Table 1 and figure 2 show the experimental results
and confirm that the reaction constant of hydrolysis passes
through a8 maximum. A decreasing rate of hydrolysis (Table 2)
vwas brought about by experiments made with the addition of NaCl
and LiCl. Therefore, salt formation inhibits acid catalytic
Processes by reducing the concentration of the reactive form of
the reagent. In the hydrolysis of oyclohexanone oxime, the stage
of isomerization of the "protonized" form has a limiting effect,
There are 2 figures, 2 tables, and 7 references, 2 of which are
Soviet.

PRESENTED: February 26, 1959, by V. N. Kondrat'yev, Academician

SUBMITTED: February 20, 1959
Card 2/2
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AUTHORS: Kudryavtseva, T. A., Chirkov, N. M., 80V/20-127-1-28/65
Kochetkov, N. K. —_—

TITLE: The Reaction Kinetics of a Nucleophilie Substitution of Chlo-

rine in Phenyl-f-chlorovinyl-ketone (Kinetika reaktsii nukleo-
fil'nogo zameshoheniya khlora v fenil-B-khlorvinilketcone)

PERIODICAL: ?okla?y Akademii nauk SSSR, 1959, Vol 127, Nr 1, pp 108 - 110
. (UssR

ABSTRACT: The pubiished data on the reaction-at the unsaturated carbon
atom mentioned in the title is very rare. The halogen atom at
the carbon with a double bond in compounds of the chlorovinyl-~
ketone type is kno'wn to be very inert in substitution reactions
It geta, however, unstable and enters easily intc the afore-
mentioned reaction if the other gide of the doudble bond is an
electrophiliec group (CO, COOH, COOR etc.) (Refs 1,2). Since *he
hitherto existing data were merely qualitative, no comparisen
was possible of ‘the mobility of the halogen with rezpact to the
type of the activating groups (CO, COOH, COOR etc.) as well as
with respect to the type of the attacking nucleophilic reagent.
The kinetic data necessary for this purpose was obtained in the

Card 1/3 laboratory of the institute mentioned in the Association (Ref 3);
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4
.’Tu Reaction Kinetics of a Nuoleophilic Substitution 80V/20-127-1~28/65
4f Chlorine in Phenyl-fi~chlorovinyl-ketone

the topic mentioned in the title was investigated as its con-
tinuation. The above substance is known to be a trans-isomer
(Ref 4). Its solution (in absolute ether) was mixed with a
solution of sodium ethylate (in excess). Methyl alcohol served
ags a thermostat. Figure 1 shows the resultant kinetic curves.
The velocity constants caloulated from the latter (by the for-
mula for irreversible bimolecular reaction) were practically
constant. Table 1 shows that the doubling of the initial con-
centration of sodium ethylate changed the reaction velocity as
was expected, the values of the above-mentioned constants re-
mained nevertheless the same. The pre-exponential member K =

= 4*107 was too low by three orders of magnitude compared with
a normal one for a bimoleocular reaction (Table 2). This indi-
cates that the reaction is in this case in fact bimolecular
(as well as in the case of B-chloro-crotonic aocids, Ref 3).
Thus, the type of the activating groups does not influence the
exchange reaction order of halogen substitution in compounds
of the type of p-substituted halogen vinyls. The type of this
Card 2/3 group influences, however, considerably the exchange rate of
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The Reaction Kinetics of a Nucleophilic Substitution 80Y/20-127-1-28/65
of Chlorine in Phenyl-B—ch}orqvinyl—-ketone

the halogen atom, i.,e. the activation energy (see Scheme p
108). There are 2 figures, 2 tables, and 5 references, 4 of
which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk 8SSR (Institute of
Chemical Phyaice of the Academy of Sciences, USSR)

PRESENTED: March 9, 1959, by V. N. Kondratiyev, Academician

SUBMITTED: March 3, 1959
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"EHIBKOV ;] NQM.

Mechaniem of homogensous acid gatalysis and its relation to
heterogeneous acid catalysis, Probl. kin. i kat. 10:2525—272 ]'20‘.5)
MIRA 14

1, Institut khimicheskoy fiziki AN SSSR.
(Gatalyaia) (Acias)
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VINNIK, M,I.; MANELIS, G.B.; .CHIRKOV, N.M .

G.a‘balytic properties of cémPlex compounds of boron fluoride. Probl,
kin, i kat, 10:285-290 '60, (MIRA 14:5)

1, Institut khimicheskoy fiziki AN SSSR,
(Boron fluoride)
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BNTBLIS, S.G.; KOBOVINA, G.V.; CHIRKOV, N.

Acidity function of solutions of propylene in aqueous sulfuric
acid. Izv. AN SS$R.Otd. khim, nauk no0.11:2050-2052 B 160.
(MIRA 13:11)

1., Institut khimicheskoy fiziki AN SSSR.
(Propene) (Sulfuric acid)
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ENTELIS, S.G.; KOROVINA, GvV.; CHIRKOV, N.M.

Thermodynamic activity of water in the systs: H?O -‘HZSOI, - 1-63370!

Isv.AN $SSR,0td.khim,nauk -mo,12:2252-2254 D Y60, .
A (MIBA 13:12)

1. Institut khimicheskoy faziki AN SSSRH.
(Activity theory) (Sulfuric acid) (Isopropyl alcohol)
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66853
8/076/60/034/02/011/044

T. k., Chirkov, ¥. ¥.

AUTHORS:

B010/3017

TITLEs
Acids. III. Reac

PERIODICAL: Zhurnal figicheskoy xhinmiil,

ABSTRACT:
in unsaturated compounds,

the geometric
pure form. T
sodium salts of the cis~- an
alkoxy ions was jnvestigated under
-phenolate, and
taken at certain intervale,
to Volhard. The reaction ra
concentrations of the reagents and
kinetic curves Were drawn. T
temperature is given (Tables 1-3),

coefficients of the exponential function an

jnvestigated are

VWCard 1/2 pected the trans-isomers reacte
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R;éction Kinetics of Chlorine Exchange in Isomeric 5/076 60/034/02/017/044
B-Chlorocrotonic Acids. ITI. Reaction of Chlorinme BO10/B017
Exchange With Alkoxy Groups

45S0CTIATION:

The activation energy for each pair of isomers is about 23 kcel/mol.
The difference in the reaction rate of the isomers is expressed by
the coefficient of the exponential function, i.e. it is explained
by steric obstacles. With respect to their activity, the reagents
investigated can be set up in the following order according to their
nucleophilic properties: benzylate, ethylate, phenolate. The sta-
bility of the compounds newly formed in the substitution reaction
does not influence the activation energy, increases, however, the
probadbility of formation of an intermediate complex. There are 2
figures, 4 tables, and 6 references, 2 of which are Soviet.

Aksdemiya nauk SSSR Inetitut khimicheskoy fiziki (Academy of
Sciences of the USSR, Institute of Chemical Phygics)

SUBMITTED:

‘Card 2/2

May 9, 1958
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KUIRYAVTSEVA, 2.A.; GHIRKOV, N.M. {Moscow)

>

Kinetics of chlorine exchange in isomeric ﬂ-chlorocrotonic
acids. Part 4: IBxchange of chlorine with sodium benzilate
in esters of cis- (8-chlorocrotonic acid. Zhur.fis.khim.
34 1no.6:1307-1311 Je '60. (MIRA 13:7)

1. Akademiya nauk SSSR, Institut khimicheskoy figikdi,
(Crotonic acid) (Chlorine) (Benszilic mcid)
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5/076/60/034/009/032/041XX

B020/B056
AUTHORS : Tsvetkova, V. I., Firsov, 4. P., and Chirkov, N. M.
TITLE: Determination of the True Constants of the Decay Rate of

Alkoxonium Ions in the Interaotion Between Aliphatic
Alcohols and Hydrogen Chloride

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 9,
pp. 2066-2074

TEXT: It was the purpose of the present work %o determine the true
constants of the decomposition rate of alkoxonium ions of a series of
aliphatic alcohols: ethyl-, n-propyl-, isopropyl-, n-butyl-, igo-butyl-,
ani tert-butyl alcohol, and thus also of the reactivity of these ions.
For this purpose, the formation rate of alkyl halides for HCl-solutions
in water-free alcohols was investigated, viz. al various HCl-concentra-
tions (from 0.03 to 1.5 N) in the temperature interval of from 65 to
95°¢C, The investigations were carried out in ampoules which had been
placed into a liquid thegmostat, whose temperature was kept constant
with an accuracy of #0.2°. For titration, a 0.02516 N NaOH-solution

Card 1/4
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Determination of the True Constants of the S/076/60/034/009/032/041XX
Decay Rate of Alkoxonium Ions in the Inter- BOZO/BOSS

action Between Aliphatio Alcohols and Hydrogen

Chloride

was usedj the indicator used was methyl red. Mainly the dependence of

the formation rate of alkyl halides on the initial concentration of

the HCl in water-free alcohols as well as the temperature dependence —_—
of the reaction rate were investigated., The results obtained for HC1
solutions in ethyl-, n-propyl-, iso-propyl-, n-butyl-, and isobutyl
alcohol are given in Tables 1-6. In these tables the rate constani values
k, calculated from the equation of the monomolecular reaction at various
temperatures and different initial concentrations of HCl, the calculat-
ed values of the factors of the exponential functions k_ , and the acti-
vation energies E are given. The character of the relation between the
formation rate of the alkyl halide and the initial HC1 concentration
ig_complicated. Table 7 gives the values of monomoleoular constants for
700, the factors of the exponential function, and the activation ener-
gies, as well as of the decomposition of the protonized molecules of
various alcohols. The values k1, ko’ and E found for isobutyl alcohol

can, however, not be considered to be characteristic of the decay rate

Card 2/4
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Determination of the True Constants of the s/o77/60/o34/oo9/032/o41xx
Decay Rate of Alkoxonium Ions in the Inter- B020/B056

action Between Aliphatioc Alcohols and Hydrogen

Chloride

of the iao-C4H9OH;-iona. From the data found it follows that the fac-
+ +

tors of the exponential functions for the ion decay C2H5032, 0337032,
C,H OH;, (CHB)ZCHOH;, and (cna)jcong have values of from

2.8:1012 %o 2.5-10' sec™!, i.e., that lie near the theoretical value
for monomolecular reacticns. The activation energies of the decay of
these ions are within the range of from 28,000 to 31,000 cal/mole

(Table 7). At the same temperature, the values of the rate constants
for the investigated alcchols differ by no more than the tenfold

(cf. Table 7). The great differences Tound for the rates in the dehydra-
tion of the alcohols by means of agueous acid solutions, cannot be
explained solely by the different reactivity of the protonized aloohol
molecules, but is, in a high degree, determined by the different basici-
%y of the alcohols, i.e., by the parameters of thermodynamic, not
kinetic, character. There are 7 tables and 18 references: 7 Soviet,

3 US, 6 British, and 2 German.
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Decay Rate of Alkoxonium Ions in the Inter- B020/B056

action Between Aliphatic Alcohole and Hydrogen
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ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy fiziki
(Academy of Sciences of the USSR, Institute of Chemiocal -
Physics)

SUBMITTED: January 5, 1959
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8/020/60/132/05/49/069

v B0O04/B011
AUTHORS: Entelis, S. G., Kazanﬁkiy, K. 8., Chirkov' n. M.
TITLE: ¢}Thermodynamica of Isobutylen;\Protonizationiﬂ

PERIODICAL: Doklady Akademii nauk SS8RH, 1960, Vol. 132, No. 5,
pp. 1152-1155

TEXT: The authors wanted to make a direct determination of the equilib-
rium constants of olefin protonization, as well as of the heat and entropy
of this reaction. They investigated the system isobutylene - sulfuric
acid - water in which connection the conversion of iso—c4He in the liguid

phase was measured spectrophbtometrieally at 210 mu (Fig. 1). In order
o obtain measurable reaction rates, it was necessary to work at -15 to
-350C, Fig. 2 shows the dependence of log D210 on the reaction time 7

(D210 s optical density at 210 m;Q. Fig. 3 illustrates the dependence of
the molar extinction coefficient £ on tenmperature. The basicity constant pK

B

Card 1/3
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ThérmoAynamics of Isobutylene Protonization §/020/60/132/05/49/069
B004/BO11

was calculated (Table 1) whose dependence on 1/T is shown in Fig. 4. The
heat z&HE = 4.3 + 4 koal/molm was found for the protonization of

iso-C4H8, and AS = +8.20 e.u. for the entropy. Moreover, the value for
Z&Hs(tert-C4H;) equal to (-64 + 4) kcal/mole was calculated from equation

(8) AEB(tert—c4H;) + AB(B,0) - AH, (iso-C,Bg) - Aaa(330°) = 33 keal.

The authors discuss the paper by V. N. Kondrat'yev and N. D. Sokolov
(Ref. 7). They assume two types of interaction of the carbonium ion with
water: solvation, or donor-acceptor interaction under the formation of
an alkoxonium ion, which two interactions are separated by a potential
barrier. The authors refer to a paper by A. I. Gel'bshteyn, G. G.
Shcheglova, and M. I. Temkin (Ref. 3). There are 4 figures, 1 table,

and 8 references: 4 Soviet, 3 British, and 1 American.

ASSOCIATION: Institut khimicheskiy fiziki Akedemii nauk SSSR (Institute
of Chemical Physics of the Academy of Sciences, USSR)
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PRESERTED: January 19, 1960, by V. N. Kondrat'yev, Academician
SUBMITTED: January 15, 1960
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BNTELIS, S.0.; KGROVINA, G.V.; CHIRKOV,H.NM,
IR
Thermodynamics of the absorption of propylene by the. systenm
- . Dokl.AN SSSR 134 no.l:856-859 O '60.

T 520 . o 4 (MIRA 13:9)
1. Instittt khimichoekoy fiziki Akademil nauk SSSR. Predstavleno
kad. V.N.Kondrat'yovym.
= (Propens) (Sulfuric acid)
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TSVETKOVA, V.I.; PIROGOV, O.N.; LISITSIN, D.M.; CHIRKOV, N.M,
Kinetics and mechanism of olefin polymeriszation on complex catalysts.
Part 1: Kinetic equations and determination of the rate constants
for the polymerization of *=~-olefins on the system TiCl3 - AlR3 when
different methods of accomplishihig the process are employed. ysokom.

soed, 3 no.4:585-593 Ap ‘61, (MIRA 14:4)
1., Institut khimicheskoy fizikl AN SSSR.
(Olefins) (Polymerizatdon)
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ENTELIS, S.G.; KONDRAT'YEVA, G.P.; CHIRKOV, N.M.

Kinetics and mechanism of the initial stage of the polycondensation
of terephthaloyl chloride with ethylene glycol. Part 1: Relation

Tatween the reaction rate and the polarity of the medium., Vysokom.
soed, 3 no,1044-1053 J1 161, (MIRA 14:6)

1. Institut khimicheskoy fisiki AN &SR,
(Terephthaloyl chloride) (Ethylene glycol) (Polymerisation)
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8/190/61/003,/008/006/019
| S 8210 B110/B220
AUTHORS: Firsov, A. P., Tsvetkova, Y. I., Chirkov, N. M.
IR YT
TITLE: Kinetios and mechanism of the polymerization of a-olefins by

complex catalysts. II. Polymerization of propylene in the
presence of titanium triohloride and various aluminum alkyl
compounds

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 8, 1961,
1161-1169

TEXT: The polymerization of propylene in the system 7401, + AlR, containing

the following cocatalysts: Al(czns)B, Al(n-caﬂ7)5, Al(i-c439)3; Al(c635)3;

A1(02H5)201 was studied in order to clear up the meohanism of polymeriza-

tion in this system. The experimental apparatus shown in Fig. 1 consisted
of: reaction vessel 1, device 2 for introducing the catalyst components,
burette 3 for introducing the golvent into the reaction vessel, device 4
for regulating the constant pressure of the propylene, manometer 5 regulat-
ing the gas pressure in the resction vessel, and 3AK-08 (EPP-08) recorder 6

Card 1/7
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s/197/61/oos/ooe/oos/b19
Kinetics and mechanism of the ... B110/B220

for recording the reaction rate based on the pressure of propylene, flask 7
for propylene, separating columns 8, and vaouum part 9. In order to dry
the propylens obtained at 370°C by dehydration of isopropyl alcohol by
means of .uzo}, it wae passed through columns 8 filled with alkall,

Mg(ClO4)2, and P205, and subsequently frozen by using liquid Nz. After the

propylene had been thawed, the medium fraction was dried by Ne wire. The
alkyl halides were distilled twice. El‘i(.)l3 was prepared according to

G. Brauer (Ref. 6: Rukovodstvo po preparativnoy neorganicheskoy khimii.

(Manual of Preparative Inorganioc Chemistry) Izd. in. 1it., M., p. 547).
Polymerization was performed ati 40-70°C and at a propylene pressure of )&
170-300 mm Hg in the reaction vessel. The reaotion rate was determined frem

the consumption of propylene. It was found that polymerization proceeds in

two stages: &) unsteadily with inoreasing rate; b) steadily at s constant

rate. The time 11/2 needed for reaching half the steady rate is a function

of pressure: T/, = Q/pc A “_’ (4). Ty /2 increases as follows:

Al(n-CaH,I)3 { 1*.1(02115)3 4 Aig(iso-c439)3., The variation of the reaction rate

Card 2/7 1 -
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Kinetics ang mechanism of the ... B110/B220

is presumably due to the varying surface of the catalyst. The congstants of
the reaction rates are indicated in Table 1, The activation energy was
almost constant within the experimental error: E « 13,50C + 400 cal /mole.
The stereoisomeric compositioa of polypropylene is shown in Table 2, The
following equation is derived for the constant k of the reaction rate:

k = [kincrki/(k /v + ki{’sTiCIBC;’ where kincr is the constant of

increase; ki is the constant of initiation; v is the polymerization degree;
sTiCl is the surface of TiClB; and c; is the total number of active centerg |
3 .

incr

Provided that ky > kincr/v’ k becomes equal to AsTiCl c exp(-Eincr/RT).

x
The following values are indicated for the factor ASpycr ¢, in 1/ming T4CL,:

6 6 : 6
C,H ).: 4,0- i Al(n-C ! 6,02 3 Al(iso-C H ).: 3.15- ;
A1( 5 5)3 4,0-107; Al(n 3H7)3 02+10"; Al(4so Cy 9)3 3.15°10°;
Al(C6H5)3: 0.9°10". The reaotion rate is determined assuming that the
- polymerization is not effected by the growth of ¢lefin molecules adsorbed

CIA-RDP86-00513R000308820018-1"
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_ 5/190/61,/003/008 /006/019
Kinetics and mechanism of the ... B110/B220

on the catalyst tut by dissolved olefin molecules colliding with the cata-
lyst. The following is obtained per unit surface of TiCl., 70°C, :

Pp g = 1 atm per second: n= NOP/(ZnMRT)1/2 = 2,2:10%% en 2 gec!
376

(No = Avogadro number; p = pressure of propylene in bars; R = 8.51'107

2

y
and sec)., The reaction rate is

n = number of collisﬂxm_per om
molecules/sec+g TiCl,; S = 5 n° per g of TiCl,. The reaction
. | 5} Sriol, 3

2.5:10"2

rate observed for k-003H6 was 4.5-1018 molecules/sec'g TiClB. Considering axi
the approximative character of the calculation, the study is thought to be
satisfactory. A. F. Popov is ithanked for the AlR compounds made available.
There are 3 figures, 3 tables; and 9 references: 34 Soviet and 5 non-Soviet.
The reference to English-language publications reads as follows: Ref 2:
G. Natta, J. Polymer Sci., 24}‘ 21-48, 1959,

}

ASSOCIATION: ,Institut khimicﬁeakoy fiziki AN SSSR, (Institute of Chemical
Physics AS USSR)
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ENTELIS, S.G.; KONDRAT'YEVA, G.P.; CHIRKOV, N.M.

ism f polycondensation
Kinetics and mechanism of the initial stage o : :
of terephtbalyl chloride with ethylene rlvenl., Part 2.vTem£i:'a
ture dependence of the reaction. rate. . .z'lsﬁgﬁ}\‘ilﬂ9)
soed., 3 no.B:11170-1175 Ag LN

. Institut khimicheskoy fiziki AN SSSR,
* e (Terephthaloyl chloride) (Ethylene glycol)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308820018-1

27573
1372 §/190/61,/003/009/008/016
17§06 2209, T4 091 ¥ B110/B101
AUTHORS: Firsov, A. P., Sandomirskaya, N. D., Tevetkova, V. I.,
Chirkov, N. M.
—-—.’,’————"_ﬂ—-‘
TITLE: Kinetics and polymerization mechanism of a-olefins on

complex catalysts. IV. Polymerization of propylene in the
presence of TiCl, and Be(caﬁs)2

PERIODICAL: Vysokomolekulyarnyye goyedineniya, v. 3, no. 9, 1961,

1352-1357
TEXT: It was the purpose of the present paper to enlighten the role of \)(
organometallic compounds of stereospecific complex catalysts. The polymeriza

tion of propylene (P) in the presence of Ticl3 and Be(CQHS)2 was compared
with that carried out with TiCl3 and Al(czns)3 by G. Natta (see below). The

authors' experimental method was applied (Ref. 5: A. P. Firsov et al.,
Vysokomolek. soyed., 3, 1161, 1961). The a-modification of TiCl3 was
‘prepared according to G. Brauer {Ref. 6:

Card 1/6
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neorganicheskoy khimii (Manual'for preparative inorganic chemistry), M.,
1956). The distilled Be(02E5)2 contained 3% ether. Spectroscopically pure

n-heptane was used as a solvent. Polymerization was conducted at 30-70°¢C

and 220-585 mm Hg pressure, at a molar ratio of Be(C2H5)2 to TiCl3¢#3. As
the polymerization rate proportionally depended on the concentration of P, ﬁxf
for both Be(CZHS)Q and Al(cZHS)B’ the rate constant k was calculated as

follows: k = w/003H6'G’1‘1013 liter/min«g TiCl,, where w = polymerization

rate in mole C,H./min; ¢ = P concentration in n-heptane at test
376 05H6
temperature in mole/liter, and Gy = weighed TiCl, sample in g. At
:I.CI.L3 3

temperatures of 30-70°C, the polymerization ratd inifially increaged and
became then constant. At 70°C, the rate became constant earlier with the
Be(02H5)2 co-catalyst than with Al(cZHS)B' Ting samples with surfaces of

9.2 and 5 m?/g TiCl5 were used. For the steady region of polymerization,

practically constant values (2.94 and 3.20, respectively) were obtained in
Card 2/6
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| ‘the case of .39(0235)2 for t§e apeoiﬁc constant ka_pec - k/STiCIE’ for

'*'Al(CéH')ay however, these values were leas constant (1.50 and 1.11, - e
. respec%ively)._ “Nearly the same activation energies of 16,200 + 150 calfuolsl.

were obtained, from the ‘temperature dependences of the polymerization rate’
for TiCl} + Be(czns)a, irrespective of the ‘I‘i(}l3 surface. The activation..

_9ne&gy'fof TiCly and A}(czns)j;‘which had been previously determined = '

(Ref. 5, see above) was 13,600 cal/mole. It resulted from the'tempefaf‘{iijé'
dependence of the molecular weight which had been determined viscosimetri-.:
cally (in Tetralin at 135°C) according to [nL'J - 2.5'10‘5-ﬂv1°00, and of .

the intrinsic viscosity at different concentrations, that the ratio ' '
['TL]/CC 0 depended slightly on . temperature and P concentration. In the

“laboratory of the aﬁfﬁoré}'id;:v. Kissiﬁ,determined theicrystallinity.6f 25_
polypropylene (PP), obtained in the presence of ~TiCl§ and Be(0235)2, by
means of an WKC-14 (1KS-14) split-beam spectrometer. The 840 on™! bdnc}"
was used for the calculation, the 4170 en~! band as the internal standard’
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-of width, Fractionation: was.carried out by treating the polymers with' -
boiling and cold heptades. 'Polymerization temperature practically exerts "
no influence upon the stereoisomeric PP oomposition. The co-catalyst: ‘, Sl
39(0235)2 is more stervospecific than Al(caﬂs)3 and other organometallic | X
~compounds. The orystallinity of PP somewhat increases with temperature. MR

‘The authors previously. (Ref. 5, see above) obtdined, for the temperature
- dependence of the pglymeriz'ﬁatizdxix rate, the equation: ’ :

E ( W= ”ff Snen ey _ , (3)_’
btk 5 :

S . .. . : =

where k, = constant of the rate of growth; k, = constant of the initiotion -
ratey c® o total conoentration of active centers per unit aui'face.;' S

V = polymerizetion coefficient. For an almost equal binding strength of

the ethyl radical and the growing polymer.chain in the catalytio complex,
kpwk.i. As v varied from 11,400 to 1900, (1/\1)kp<ki, and (3) becomes

Card 4/6 .
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”*
LA kpsTiCI3°o' As for the co-catalyst Be(02H5)2 an activation energy in

the chain growth is assumed 2600 cal/mole higher than that of Al(CZH5)3’
. % . .
the expression (AsTiClsco) for Be(csz)2 is 45 times that for Al(Csz)B‘

The effective activation energy of the breaking of the polymer chains with
Be(02H5)2 48 8 co-catalyst was determined to be 16.2 keal/mole according to

the temperature dependence of the viscosity of the resultant PP.. In the
cage of Al(c?HS)B’ it is close to the activation energy of the chain

8rowth, which is 14,000 cal/hole for coarsly dispefsé T1013 samples. The

experimental results ghow that organometallic compounds that react with
T1013 form a catalytie complex; the alkyl group does not affect the
activity of the catalyst. The alkyl group is removed from that point of
the active bond where the monomer molecules are incorporated. The metal

chain growth, and its influence upon polymerization rate, molecular weight,
and sterecisomerism of PP ia,«therefore, much greater than that of the
Card 5/6
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alkyl group. There are 3 figures, 3 tables, and 9 references: 2 Soviet

and 7 non-Soviet. The three most recent references to English-language
publications read as follows: Ref.. 1: J. K. Stille, Chem. Revs, 58, 541,

1958; Ref. 2: @. Natta, J. Polymer Seci., 24, 21, 1959; Ref. 8; ¥. Heinen,

J. Polymer Sci., 134, 545, 1959. 1)(

ABSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
Physics AS USSR) ‘

SUBMITTED: November 1, 1960
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MESHKOVA, X.N.; BAKOVA, G.M,; TSVETKOVA, V.I.; CHIRKOV, i

Kinetics and mechanism of the polymerization of (X-olefins
on complex catalysts. Part 5: Polymerization kinetics of
sthylens on the catalyst system TiClyt A1(CoHs),.
Vysokom,soved. 3 no.10:1516-1523 0 161, ' 3 (MIRA 14:9)
1. Institut khimicheskoy fiziki AN SSSR.

_ (Ethylens) (Polymerizat;pn)
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ENTELIS, S.G.; TIGER, R.P.j EPPLE, G.V.; CHIRKOV, N.M.

enyl-m—tolylcar‘;ainol by isopropyl

- Oe DOkl.AN SSSR
e system H230, H2! TR Lheh)

Kinetice of the reduction of di
alcohol by hydride transfer in
137 10.,631420-1423 Ap 161,

1. Institut khimicheskoy fiziki AN SSSR.
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Predstavleno akademikom
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MESHKOVA, I.N.; KUMAN'KOVA, S.A.; RSVETKOVA, V I.,_CHIRKOV, N.M.
Kinetics and mechaniem of the polymerization of d-olefins on
complex catalysts. Part 5: Kinetics of ethylene polymerization
on TiCl, - Al(iso-Cqu) Cl. Vysokom.soed. 3 no.12:1816-1822
b 4. (MIRA 15:3)

1, Institut khimicheskoy fizilki AN SSSR.
(Ethylene) (Polymerization) (Catalysts)
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' Possibility of detem{ngg elementary act constants in catalytic

° SSSR no.1:149-151 Ja 162,
polymerization, Dokl. AN 142 (o 14:12)

TSVETKOVA, V.I.; FIRSOV, A,P.; CHIRKOV, N.M,

1. Predstavleno akademikom V.N. Kondrat!yevym,
(Polymerization) (Catalysis)
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FIRSOV, A,P.; KASHPOROV, B.G.; KISSIN, Yu.V,; CHIRKOV, N.M.

Stersospecific action of the complex catalyst JnTiCl:s - Me(CsEs)n
in the polymerizatdén of @~olefins depending on the nature of t he

matal of the organcmetalliec compound. Vysokom.soed. 4 no,7:1124
Jl '62. . (lﬂRA 15:7)
(Olefins) (Polymerization)
(Organcmetallic compounds)
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| © B145/B101
AUTHORS : Kissin, Yu. V., Tolstykh, E- Y., and Chirkov, N. ¥ '2
PITLE: Infrared spectra of the:reaction products of (C%H%)zTiClz v !
. with aluninum slkyls . l

PERIODICAL: Akademiya nauk gSSR. Doklady, v. 145, noe 1, 1962, 104 - 10%:
i

i

i

TeXxT: The IR spectra of the "blue cromplexes" (Csﬁs)z'rimz;u(czﬂs)z (1), ;
(0535)2T1012A1(0235)01 (11) end for(oompar1son these of (0535)2T1012,€

2H5)3, and the dimer of Al(02H5)201 were taken and are here discusseds
The complexes Werse prepared by‘reaction of (CSHS)ZT:ICI with A1(0235)5 oT ! / .
Al(0235)201 in heptane. In. the 1200 - 700 om"1, region the gpectra of the L
i

complexes correspond to the sum of the spectra of (0'1535)2'1‘10]21)1\'18 the
N i

corresponding aluninun alkyl. The intensive 870 cm vand of (C5H5) Z'MMZ';
-1

does not occur, whereas its 820 cxn"1 pand is shifted to 812 -~ 810 om
- and coincides with the absorption pand of aluminum alkyl. The‘intensity ‘
Card 1/2 ' S !
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of this band is greater than the sum of optical densities of the bands
corresponding to the components. 638 and 543 on~1 bands in the spectrum |
of I may be attributed o the symnetric and antisymmetric stiretching '
. c : |
vibrations of the group AJ.< « In II, the 620 cm_1 band was attributed
to the deformation vibration of the 082 »groupcbound on Al, and the 493 /

and 476 pm-1 bands may be assribed to the A1< group. There is 1 figurgi.

Cc1 :

The English-language references are: D. Breslow, N. Newburg, J. Am. Chem,|.

Soc., 81, 81 (1959); G. Natta, J. Am. Chem. Soc., 80, 755 (1958). |

ABSOCIATION: Institut khimicheskoy fiziki' Akademii nauk SSSR (Institutef’:
of Chemical Physios of the Academy of Sciences USSR) '
* . }

PRESENTED:  February 19, 1962, by V. N. Kondrat'yev, Academician

SUBMITTED:  February 14, 1962
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B101/B186 ,
¢ AUTHORS: Firsov, A. P., Sandomirskaya, N. D., Tsveikova, V. I.,
‘ Chirkov, K. M. »
TITLE: Kinetics and mechanism of a-olefin;polymerization on complex

catalysts. VI. Polgmerization of propylene in the presence
' of TiCly end Be(C,Hg) 5 ~ R .
PERIODICAL: Vysokomolekulyarnyye goyedineniya, V. 4, no. 12, 1962,

' - 1812-1816

" PEXT: In continuation of a previous paper'(Vysokomolek. soyed.y I 1352,
- 1961) it has been found, with regard to propylene polymerization with
TiCly + Be(czﬂs)z, that the rate of polymerization does not depend on the
" ratio of the catalyst components or on the concentration of Be(czﬁs)z,

;-

\/

. provided that the reaction temperature is 30°C and .propylene concentration

.. is constant. The process of chain termination wa‘_s,now studied more closely’

_t by determining the dependence of the intrinsic viscosity [} and the
polymerization coefficient vV oy the test conditions. v 1is defined as being

Car& 1/3 ;
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~ equal to M/42 or v = 9.5-102 tq] The following
temperature dependence of [4] and v:

Temperature, O¢ 30

- , > F R

/e o 4.70
V o 4460

It was moreover found that 1/ %s a linear funoct

© following data were found‘'for the dependence of
- at 30°C: o

» °B°(°2“5)2.102 moles/liter: -~ ° 1.33 3.46
nl, di/e f - 7.9 7.00
' v . 7500 6650

The evaluation of these data gives an activation energy for the termination

by the monomer 05H6 of 26.4 kecal/mole, i.e. 10.2
activation energy for the chain growth. The act
. Card_2/5_ vt
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2990 1800
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(#] and v on ®pe(cC

The

. 285)2

17.3

45
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kcal/mole more than the

ivation energy for the
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. . ‘ Be M 5
_ termination by Be(02H5)2 is 16 kcal/mole. The ratio kterm/kterm is 10

&t 30°C, but decreases with increasing temperature owing to the higher

- activation energy for the termination by the monomer. There are 3 figures
. and 1 table. .

- ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of .Chemical
P Physica 'AS USSR) : L

"S?BMITTED: July 3, 41961

¢
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FIRSOV, A.P.; SANDQWIRSKAYA, N.D,; TSVETKOVA, V.I.; M
Kinetics and mechanism of a(-olefin polymerization on complex
catalysts, Part 6: Polymerization of propylenme in the presence
of TiCly and ‘Be(CyHs)p. Vysokom. soed. 4 n0.12:1812-1816
D '&, (MIRA 15:12)

l, Institut khimicheskoy fiziki AN SSSR.
(Propene) (Polymerization) (Catalysts)
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AUTHORS : Berdn‘ikova. M. P., Kissin, Yu. V., Chirkov, K. M.
TITLE: Polymerization of a-amylene on complex catalysts

PERIODICAL: Vysokoda‘.olekulyarnyye goyedineniya, v. 5, no. 1, 1963, 63-67

TPEXT: The polymerization of 3.methyl-butene-1 and of n-pentene-1, both
dissolved in n-heptane, with an A1(02H5)3 + TiCl) catalyst is reported.

5-methyl-butene-1 was polymerized at 40 - 70°c with a ratio of o i
Al(czﬁs)3 : '1‘:‘.(:15 = 1.7. The constant of the reaction rate at 70°C was

2.8+10-41/min"g TiCly, its temperature dependence followed the Arrhenius -

equation, and the activation energy was 10 kcal/mole. The polymer,.a

white powder, m. P. 230 - 24o°c, oxidized .intensively -above 200°C, was
insoluble in organic solvents, and did not form films. The bands

. {dentified in its IR spectirum were the following: the 1460 cm~! band as

. asymmetric vibration of CH3 groups and deformation vibration of Cﬁz groups;

.a 1385 - 1366 mrf1 doublet as symmetrical ‘vibrations of CH} in the isopropyl
card 1/3 ’ ) - :
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| group. 1300 - 850 c:m'1 bands were not identified; they disappeared almost
completely in the IR spectrum of the polymer melted at 260°C. They are
- perhaps caused by crystal interactions in the highly orystalline solid

polymer. n-pentene-1 was polymerized at 70°C. .The- constant of the ~
reaction rate was 2.3'10-51/min‘g Ti013' The polymer is a white, rubber-

~ like and filﬁ-forming mass, m. pP. SOOC; the shape of its deformation -
stress curve is typical of elastomers. The following bands were identified )/
. A

in the IR spectrum: 1450 and 1370 cm-1 bands as deformation vibrations of
"CH3 and CH2 groups,-:he ‘1540'::111-1 band as deformation vibration of CH
groups, the 1137 cm  band as skeleton vibrations in branched polymer
" ‘chains, -the 1030 cm-1 band as pendulum swings of CH5 groups in the polymer
., side chains, the 1295 cm'1 band as torsional vibrations of CH2 groups, and

the 727 Pl band as pendulum swings of CH _groups. The 1640 cm"1 band
indicates the existence of double bonds in“the end groups and the

958 cm"1 band the -existence of tra'ns-double"‘honds. The formation of these
Card 2/3 ' '
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bands ig explained by hea’d-on-head addition besides head-on-tgij addition
of the monomer and termination in the resulting compound :

ASSOCIATION; Institut khimicheskoy fiziki ay SSSR .
(Institute of Chemical Physies g USSR)

SUBMITTED; July 17, 1964
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ACCESSION NR: AP3000321 . 8/0062/63/000/005/0808/0815
IAUZ(HOR' Meshkova, I. H.; Tsvetkova, V. I.; Chirkov, N. M.
—

TITI.E The chain-braa!dng reaction In polymerization of ethylene with TiCl sub
A and AIR sudb 2 C1 .

: l»';S@JRCE' AN SSSE. Izvestiya Otdelentre khim.cheakikh nauk, no. 5, 1963, 808-815

_TOPIC TAGS: polymerization, ethylens, kinetics, TiGP sudb 4 — AIR sub 2 C1

'ABSTRACT: "The article is published in accordance with the decision of the Con-
ference of Chief Editors of the jJournals of the Academy of Sciences SSSR held in
1962, as the disseriation article of N. N. Meshkova." The authors studied the
kinetics of ethylene pelymerigation and relationships between the molecular weight
of the polymer and concentrations of monomer and catalysts. Polymerization was
carried out at 3CC wiih molar ratios of A1R sub 2 Cl: TiCL sub 4 = 0.6:1-1.6:1
and sthylene pressures of 50-400 mm Hz. Forty-three milliliters of n-heptane was
used as the solvent. The molecular weight of ths polymer was calculated froz
measurements of 1ts viscoslty in tetrahydronaphthalene at 130C. It is concluded
that under steady-stats conditions the molecular weight ef polyethylene doss not
depend upon the polymen"ation time. When the ethylene concentration is of the

Card 372
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order of 10 sup -2 M/1, the length of the chain is related to the ratio of the
‘growth constant and the monomer concentration. The rate at which the chain is
‘broken down into its camponents by the catalyst is commensurate with the break-
down into monomer only at lower ethylene concentrations. No appreciable spon-
taneous break-down of the chain occurred. With an increase in the molar ratics of
-the catalyst components, there was a sharp increase in the molecular weight of
polysthylene. This was que to changes in the klnetic properties of the catalyst
complex and not to a decreass in the rate of chain breaking caused by TiC1 sub 4
.83 has been hypothesized by others. Orig. art. hss: 3 tables, 8 figures.

;ASSOCIATION : Institut khimicheskoy fiziki = akademii navk SSSR (Institute of

R gcheinica.l Fhysics, Academy of Sciences SSSR) .
| (SURMITTED: 28Sepb2 . .  DATR ACQ: 12Juné3 ENCL: 00
. SUB CODE: O : NO REF SOV: 005 . OTHERs 005
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- AUTHOR: Pirogov, O. N.; Kiesin, Yu, v.; Chirkov. A. . a4

‘ !
iTITLE: Synthesis and formaticn kinetics of 1oy E0lecular POly-alpha-olefins on come

‘plex organcmetallie catalysts, 1, Po rization‘)or lens In the presencs of
Bhe eatelytic system TICY sub b And Al(iso-C sub b 'H sub 9; i
ISOURCE: Vy*sokemolekulyarny*ye soyedtnentya, v. 5, no. 5, 1963, 633-638

]
. jTOPIC TAGS: synthesis, formation kiﬁetigs s POly-alpha-olefins s Dolyrerization of
‘i!Prorpylene, catalytic systems T _ ‘ .

TALBG T b)) e
'ACCESSION HR: AP3000685 '

R S SRR SR

e i

Ly

T e
RLERNACIA

|ABSTRACT: The present work ves carried out to
ipolymerization kinetics of propylene over the s
‘Cl and TiCl sub Lk, Pol

supply missing information on the
ystems Al(180-C sub 4 § sub 9) sub 2

liquid Dropane-propy-
.lene mixtures. Liguid polymers were obteined with a degree of polymerization
‘ranging from 3 to 7 and higher. Their molecular weights depended on tha terperatyre
.of polymerization and the AL:M ratio. Spectrescopic exsmination proved the poly
mers to be 100% olefins, with ap approximate 5:1 ratioc of t

(R) sud 2 and RAG = C(R) sud 2. A gmal} enount of vinyl double bonds was alse
detected. The mechanisn of doudle bond formation is discussed. Orig., art, has:

. Card 1/2[,__ Acade;;{,'«oLSciences, SS5R
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Spectroscopic criterion of the isotacticity of polypropylene,
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{ABSIRAOT: The kimeties of polymerization of ethylens was studied in the pressnce
jof T1914-Ali_8u201 end Ti61,-A1%%,01 in propane with a monomer prossure of 4 to 5
‘atm,, and in haptane at l%(kxzm Gﬁ. The catalysts wore tested at various concantra-
'tioms with molar ratios of Al : T4 aterting fro;m 0.85 to 3 : 1 at temperature
terval beiwsen 30 to 50C. The charactsr of pPolymerizetion of ethylens in the
‘propans media is the seme as in other saturated hydrocerbons such as n-hoptene.,
"It was found that ths conditions which -form a stable eatalytie systen Ticlé-
.Ali-Buacl and TiCl,’-AlEt Cl are obtainsd with low concentrations of catalyst
conpononts. These stabls concentraticns are with moler ratios of Al to Pi of
‘1 : 1orever lowsr. 4 possibility of obdtalning high stationary spseds in the
:Process 1s also showmes This unablisa te odtain the nveded quentity of polymerie
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proﬂﬁet in a period'or 2 to 4 hrs, \iaing 0.4 {0 0.7;’9 of the total catelyst,
The polysihylene obtained at stationary conditions with the T4C1 -a11Bu
has a characteristis viscosi;y of 3,8 10 4.2 in mbcﬁa/g, w?th tha

and relative elongestion of 500~=9007.

Tupture siress of 320 to 330 Ig force/em
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* KUDRYAVISEVA; T.A.; CHIRKOV, N.M.; KOCHETKOV, N.K.

Kineties of the substitution reasction of eh%zsrine at;na ;.29 33:0
aryls [3<¢hlorovinyl ketoness Dokl. AN 8SSR 1N0,228347-3/9 Je.
163, v (MIRA 16:2)

1. Ipstitut khimicheskoy £isiki AN SSSR, Predstavleno akademikom
V.le Kondrat'yevym,. -
(Retone) (Cilorine) (Subetitution (Chemistry))
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